The genus Enterobacter belongs to the family Enterobacteriaceae and is polyphyletic based upon 16S rRNA gene sequence analysis (Stephan et al., 2007; Peng et al., 2009; Zhu et al., 2013) . In 2013, Brady et al. (2013) proposed to transfer 11 species from this genus into the genus Cronobacter and three novel genera (Lelliottia, Pluralibacter and Kosakonia) on the basis of multilocus sequence analysis. After this rearrangement, most species of the genus Enterobacter (not including Enterobacter kobei) cluster in a monophyletic clade based on multilocus sequence analysis.
Currently, the genus Enterobacter is still polyphyletic based upon 16S rRNA gene sequence analysis (Brady et al., 2013) .
Enterobacter asburiae and Enterobacter cancerogenus form a monophyletic clade. Enterobacter mori, Enterobacter hormaechei and Enterobacter ludwigii form a monophyletic clade, but they have a close phylogenetic relationship with Leclercia adecarboxylata. Enterobacter cloacae subsp. cloacae and Enterobacter cloacae subsp. dissolvens form a monophyletic clade. Enterobacter soli and Enterobacter kobei are each located by themselves.
According to previous studies, assigning a species to the genus Enterobacter is difficult on the basis of 16S rRNA gene sequence analysis (Stephan et al., 2007; Peng et al., 2009; Zhu et al., 2013; Brady et al., 2013) , but is possible based upon concatenated partial rpoB, atpD, gyrB and infB gene sequence analysis (Brady et al., 2013) . So, in the present study, the genus relationship was determined on the basis of concatenated partial rpoB, atpD, gyrB and infB gene sequence analysis.
In the present study, a novel Enterobacter strain, 10-17 T , was isolated from traditional sourdough in Heilongjiang Province, China, and characterized by a polyphasic
The GenBank/EMBL/DDBJ accession number for the 16S rRNA and rpoB gene sequences of strain [10] [11] [12] [13] [14] [15] [16] [17] T are HF679035 and HF679054, respectively. Those for the atpD, gyrB and infB gene sequences of strains 10-17 approach, and five strains of Enterobacter sacchari (Zhu et al., 2013) were reclassified on the basis of multilocus sequence analysis. The strains used in this study are listed in Table 1 . All strains were incubated aerobically at 30 u C on nutrient agar or broth (pH 7.0) consisting of 0.5 % peptone, 0.3 % meat extract and 0.5 % NaCl.
DNA for gene amplification was prepared using genomic DNA extraction kits (TIANGEN). Amplification of the 16S rRNA gene was performed using the primers developed by An et al. (2006) . The RNA polymerase b subunit (rpoB) gene was amplified using the primers (CM 7 and CM 31b ) and protocol of Mollet et al. (1997) . The DNA gyrase (gyrB), initiation translation factor 2 (infB) and ATP synthase b subunit (atpD) genes were amplified using the primers and protocol of Brady et al. (2008) . Purification and sequencing (Sanger method) of PCR products were carried out by the Shenggong Company in Shanghai, China. The resulting sequences, together with those of related strains obtained from the GenBank database were aligned by CLUSTAL W. Phylogenetic trees were reconstructed using the neighbour-joining method with maximum composite likelihood model. Bootstrap analysis was performed based on 1000 replicates. The MEGA5 package (Tamura et al., 2011) was used for all phylogenetic analyses.
The reconstructed phylogenetic tree based upon concatenated partial rpoB, atpD, gyrB and infB gene sequences (Figs 1 and S1, available in the online Supplementary Material) clearly showed that strain 10-17 T belongs to the genus Enterobacter. 16S rRNA gene sequence analysis indicated that strain 10-17 T was phylogenetically related to Enterobacter hormaechei, Enterobacter cancerogenus, Enterobacter asburiae, Enterobacter mori, Enterobacter ludwigii and Leclercia adecarboxylata, having 98.4-99.5 % sequence similarities (Table S1 , Figs 2 and S2). 16S rRNA gene sequence similarity between strain 10-17 T and the type strain of Enterobacter cloacae subsp. cloacae (type species of the genus Enterobacter) was 97.6 % (Table S1 ). Strain 10-17 T had 96.4-98.7 % rpoB gene sequence similarity (Table S1 , Fig. S3 ), 93.9-98.1 % atpD gene sequence similarity (Table S1 , Fig. S4 ), 87.3-97.4 % gyrB gene sequence similarity (Table S1 , Fig. S5 ) and 88.3-96.2 % infB gene sequence similarity (Table S1 , Fig. S6 ) with the type strains of Enterobacter hormaechei, Enterobacter cancerogenus, Enterobacter asburiae, Enterobacter mori, Enterobacter ludwigii, Leclercia adecarboxylata and Enterobacter cloacae subsp. cloacae. Similarities between species of the genus Enterobacter based upon concatenated partial rpoB, atpD, gyrB and infB gene sequences were 92.4-97.0 % (Figs 1 and S1 ). Concatenated partial rpoB, atpD, gyrB and infB gene sequence divergence between strain 10-17 T and the type strains of phylogenetically related species suggested that strain 10-17 T represents a novel species within the genus Enterobacter (Table S1 ).
The reconstructed phylogenetic tree based upon concatenated partial rpoB, atpD, gyrB and infB gene sequences (Figs 1 and S1) clearly indicates that Enterobacter sacchari (Zhu et al., 2013) Fig. S3 ), 93.6-96.0 % atpD gene sequence similarities (Table S2 , Fig. S4 ), 87.3-89.4 % gyrB gene sequence similarities (Table S2 , Fig. S5 ) and 89.4-90.9 % infB gene sequence similarities (Table S2 , Fig. S6 ) with the type strains of Kosakonia cowanii, Kosakonia radicincitans, Kosakonia oryzae and Kosakonia arachidis. 16S rRNA, rpoB, atpD, gyrB and infB gene sequence similarities between strain SP1
T and the type strain of Enterobacter cloacae subsp. cloacae (type species of the genus Enterobacter) were 98.1, 90.2, 94.2, 83.7 and 86.5 %, respectively (Table S2) . gyrB and infB gene sequence divergence between strain SP1
T and the type strains of Kosakonia cowanii, Kosakonia radicincitans, Kosakonia oryzae, Kosakonia arachidis and Enterobacter cloacae subsp. cloacae also showed that strain SP1
T belongs to the genus Kosakonia (Table S2) . Similarities between species of the genus Kosakonia based upon concatenated partial rpoB, atpD, gyrB and infB gene sequences were 89.8-97.5 % (Figs  1 and S1 ). Concatenated partial rpoB, atpD, gyrB and infB gene sequence divergence between strain SP1
T and the type strains of phylogenetically related species confirmed that strain SP1
T represents a different species from all defined species within the genus Kosakonia (Table S2) (Brady et al., 2013) , so Enterobacter kobei was not included in multilocus sequence analysis by Brady et al. (2013) . In the present study, multilocus sequence analysis (Figs 2 and S2) suggested that CCUG 49023 T should be reclassified and transferred from the genus Enterobacter into a novel taxon and that DSM 13645
T represents a different member from all defined species within the genus Enterobacter and its taxonomic position should be further clarified.
Phenotypic characteristics, including cell and colony morphology, motility, oxygen relationship, growth at cardinal temperatures (37 and 45 u C), tolerance to NaCl (1-10 %, w/v), resistance to antibiotics (bacitracin, erythromycin, ampicillin, chloramphenicol, neomycin sulfate, kanamycin sulfate and streptomycin sulfate) and carbohydrate fermentation profile, were investigated for strain 10-17 T and type strains of phylogenetically related species (Table 2) . The API 50 CH system (bioMérieux) was used to determine the carbohydrate fermentation profile and readings were made after 24 h and 48 h of incubation at 30 u C, respectively. Distinctive phenotypic features among strain 10-17 T and phylogenetically related species are shown in Table 2 and more features are presented in the species description.
Whole-cell fatty acids were analysed as fatty acid methyl esters (FAMEs) with the Sherlock Microbial Identification system (MIDI) for strain [10] [11] [12] [13] [14] [15] [16] [17] T and type strains of phylogenetically related species (Table 3) . Cultures were incubated for 24 h at 30 u C on nutrient agar (at exponential growth phase). FAMEs were extracted and prepared according to the protocol of Sasser (1990) . As described by Zhu et al. (2011) and Brady et al. (2013) , major fatty acids of species of the genus Enterobacter are C 16 : 0 , C 17 : 0 cyclo and C 18 : 1 v7c. Comparative fatty acid compositions of strain 10-17 T and phylogenetically related reference strains are given in Table 3 .
The DNA for DNA G+C content determinations and DNA-DNA relatedness analyses was prepared according to the method of Marmur (1961) . DNA G+C content was measured using the thermal melting protocol of De Ley (1970) and using Escherichia coli K-12 as the standard. DNA-DNA hybridizations were performed by the initial renaturation rate method Dong et al., 2000) . The DNA G+C content of strain 10-17 T was 55. Enterobacter cloacae subsp. cloacae NBRC 13535 T were 16-59 % (Table S3 ), confirming that strain 10-17
T represents a novel species of the genus Enterobacter.
On the basis of the results presented here, strain 10-17 T is considered to represent a novel species of the genus Enterobacter, for which the name Enterobacter xiangfangensis sp. nov. is proposed. On the basis of 16S rRNA, rpoB, gyrB, infB and atpD gene sequence analysis, Enterobacter sacchari Zhu et al., 2013 should be reclassified as Kosakonia sacchari comb. nov., with the type strain SP1 T . et al., 1989; n523) ; 4, Enterobacter cancerogenus (Dickey & Zumoff, 1988; n53) ; 5, Enterobacter asburiae (Brenner et al., 1986; n568) ; 6, Enterobacter ludwigii (Hoffmann et al., 2005a; n516) ; 7, Enterobacter mori (Zhu et al., 2011; n52) ; 8, Enterobacter cloacae subsp. cloacae (Hoffmann et al., 2005b; n510) . +, 90 % or more strains positive; 2, 90 % or more strains negative; d, 11-89 % of strains positive. n, number of strains tested.
Characteristic 1 2 3 4 5 6 7 8
Acid production from:
2 + 2 (2) 2 2 + 2 Gluconate 2 + (+) (2) (+) + (2) + 2-Ketogluconate 2 + (+) (2) (2) + (2) + Tolerance to NaCl (w/v) 8 % + (2) (+) (+) (+) (+) (+) (+) 9 % + (2) (2) (+) (+) (2) (+) (+) Resistance to (mg ml 21 ): Chloramphenicol (5) + (2) (+) (2) (+) (+) (+) (+) Ampicillin (50) + (2) (2) (+) (+) (2) (+) (+) Ampicillin (300) 2 (2) (2) (2) (+) (2) (2) (+) Streptomycin sulfate (5) 2 (2) (2) (2) (2) (2) (2) (+)
Growth at 45 u C + (2) (+) (+) (+) (+) (+) (+) *Data in parentheses from this study. 
Description of

Emended description of the genus Kosakonia
The description of the genus Kosakonia is identical to that proposed by Brady et al. (2013) The description of Kosakonia sacchari is identical to that proposed for Enterobacter sacchari (Zhu et al., 2013) .
The type strain is strain SP1 T (5CGMCC 1.12102 T 5LMG 26783 T ). Enterobacter xiangfangensis sp. nov. and Kosakonia sacchari comb. nov.
